Aim-To examine a model for the evaluation of appropriateness of testing in an emergency biochemistry laboratory. Methods-A model was devised in which incoming emergency test requests were categorised as appropriate or inappropriate. Explicit criteria were used to define eight minor categories, which were chosen to reflect accurately current working practice within the hospital and laboratory. Five junior medical staff each undertook a prospective 24 hour assessment, during which time all incoming requests were monitored and categorised according to these criteria. Concordance between monitors was evaluated before and during assessments. Results-Of 509 requests, 384 (75%) were appropriate and 125 (25%) were inappropriate according to the criteria used to define categories. Inappropriate requests fell into three main groups: preoperative samples (43-2% (54/125) of all inappropriate requests), missed routine samples (33.6% (42/125)) and accelerated Conclusion-This model may be used to obtain valid information about current clinical and laboratory practice. Strategies to reduce the number of inappropriate requests have been identified in order to reserve the emergency service for situations of true need.
even though the decision to admit has been made on other grounds. For the purposes of the present study, this too is considered an appropriate use of the service. It is important, however, that the emergency service be reserved for situations of true need both to maintain the quality of acute medical care and also to limit the costs of a resource intensive, single sample service. This may best be achieved by obtaining valid information of current practice which may then be used in discussion with ward based clinical staff to target resources. We have examined a model for the evaluation of appropriateness of test requesting in our emergency biochemistry laboratory.
Requests which do not meet the above criteria for an emergency biochemistry service may be considered inappropriate. This does not imply incorrect or poor clinical practice; the inappropriate label may, in fact, be as much a function of laboratory practice as of clinical practice. However, it may be useful to define a group of requests for which an alternative, less costly, mechanism for analysis is desirable. To do this, the laboratory must first classify and quantify those requests which do not fit its criteria for an appropriate test. Improvements in the organisation of a laboratory service have been made by examining requesting patterns of service users in this way.2 Using the criteria outlined above, we examined the appropriateness of requests for emergency biochemistry analyses at Glasgow Royal Infirmary over five 24 hour periods and categorised the requests into two major and eight minor categories. Here, we present a description of the method used to evaluate appropriateness, a breakdown of the different categories ofrequests received, and a discussion of the implications of these findings for clinical and/or laboratory practice within the hospital.
Inclusion of measurements of appropriateness may considerably influence future medical practice both in the diagnostic techniques used and in the interventions performed.' This should allow resources to be targeted more effectively and may potentially help to minimise less useful or unsuitable management.
The term appropriateness may be defined as the suitability of the use of a resource for the purposes for which it is designed. Within the field of medical management it may be applied to diagnostic testing in order to examine the use of resources within a service. In a clinical biochemistry laboratory, the emergency service may be used, firstly, for the urgent investigation of acutely ill patients and, secondly, to assist in the decision to admit patients to hospital. Often emergency tests are carried out to expedite the administration of acute admissions,
Methods
This evaluation was performed in June 1994 by five junior medical staff at the Institute of Biochemistry, Glasgow Royal Infirmary. Each undertook a prospective assessment over a (different) weekday 24 hour period starting at 0900 hours. All emergency requests received during this period were monitored. Each request was categorised on a study form (figure). Categorisation was made either while telephoning the results directly to the requesting clinician or ward, or by contacting the ward retrospectively if results had already been released. Overnight requests were followed up retrospectively the following morning.
Categories were defined as follows: (1) Acute surgical admission: a test used to assist in the decision to admit a patient to a surgical ward. 54 (4) 42 (6) 20 (7) 9 (8) 125
Categories 1-4 are combined in the appropriate total and categories 5-7 in the inappropriate total. The nine other requests have been categorised as either inappropriate (n= 7) or appropriate (n = 2) and added to the relevant total. The category rank by frequency is shown in brackets for each monitor-for example, all five monitors found acute medical admission to be the most frequent reason for a request. relating to acute admissions), and followed a bimodal distribution, with a major peak before lunch time and a minor peak in the evening. Significantly, the great majority of evening and overnight requests were appropriate: only 25 of 125 inappropriate requests were received after 1700 hours, 12 ofthese after 2100 hours. Of these 25, six were preoperative samples, eight were sent because of missed routine analysis, six were in the accelerated routine category, and five fell into the "others" category.
Concordance between the monitors was reconfirmed in the main study by jointly reviewing categorisation. In addition, the different categories were ranked by frequency by each monitor. Although strict comparison between monitors was not possible as each covered a different 24 hour period, the finding that each ranked the different categories in a similar order is consistent with concordant categorisation, and also suggests that test requesting patterns did not vary greatly from one 24 hour period to another.
Discussion
This study examined a specific aspect of appropriateness of medical care, namely the use of emergency tests within a biochemistry laboratory. We have used explicit criteria for appropriate use of an emergency biochemistry laboratory and have categorised requests accordingly. In a study of this kind, the term inappropriate is used for requests which fall outside the criteria used. It is essential to recognise that use of this term is not a reflection of poor clinical practice. For example, a number of emergency requests were categorised as inappropriate on the basis that an earlier routine request should have been possible. This study did not seek to establish whether such requests were due to oversight or whether they resulted from situations which made it impossible for the clinician to send a sample in time for routine analysis-for example, inpatient management emergency, ward round.
While, undoubtedly, a number of requests to a biochemistry emergency laboratory originate from minor errors such as forgetting to send a routine sample on an inpatient, it may be more useful to focus on situations where the request has arisen as a result of routine practice-for example, accelerated routine (category 7). From an examination of these inappropriate categories (categories 5 to 7) we have identified three strategies to improve local targeting of resources.
Firstly, whilst surgical colleagues may be encouraged to admit their patients early in the day prior to surgery, this may not be administratively possible in a busy hospital. The problem of preoperative samples may be tackled more successfully by examining hospital facilities for surgical patients with a view to providing a service where routine administrative and laboratory needs may be addressed without admitting the patient to hospital (for example, an outpatient triage centre).
Secondly, the group of tests sent too late for routine analysis may be addressed by discussion with clinical colleagues to identify what proportion of these tests results from the timing of ward rounds and specimen collection times, and by re-examining the phlebotomy services (where they exist) and/or collection times for the wards concerned.
Thirdly, the problem of requests which were categorised as accelerated routine may be addressed by examining the existing facilities in the laboratory for prioritising urgent routine samples.
An emergency laboratory will always receive a number of inappropriate requests. The decision to target resources towards changing laboratory or clinical practice in order to reduce this number must be based both on the existing capacity available within an emergency laboratory to deal with additional inappropriate tests and the ease with which such requests may be redirected towards other parts of the laboratory service. In this study we identified 25% of all emergency requests which did not fulfil our criteria for appropriateness. This raises the issue of who decides what is appropriate. We have made no attempt in this study to pass judgement on clinical decision-making in individual cases. The issue of clinical relevance is quite separate and cannot be assessed purely from a laboratory standpoint. The categories used in this study were chosen to reflect accurately working practice within the hospital, and were defined as objectively as possible with a view to their practical application. Where the terms of definition have been inherently subjective we have attempted to minimise arbitrary application by conducting peer review before and during the main study.
What are the practical implications of these findings? Implementation of these strategies in our hospital is currently underway. Some changes to hospital practice may be achieved at minimal additional cost, whereas others require more substantial resources. These will only be made available if a case based on accurate and credible data can be made to hospital management, in conjunction with ward based clinical colleagues. This applies especially to the provision of an outpatient service to meet routine administrative and laboratory needs. Our findings have been used in ongoing consultations with hospital colleagues, the aim of which is to provide such a service. Phlebotomy and portering services are more amenable to restructuring, and both bleeding and collection times have been changed in some wards to facilitate the provision of a more efficient emergency biochemistry service. In addition, we have reviewed our internal laboratory system for prioritising urgent routine samples and in certain instances have redirected incoming requests. Full implementation of the strategies identified in this preliminary study will permit closure of the audit loop by repeating the evaluation.
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